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ABUSE RESISTANT TABLETS 

This invention relates to abuse resistant tablets, to 
a process for their preparation, and to their use in 
5 therapy. More particularly, the present invention 
relates to abuse resistant tablets comprising a 
plurality of layers. 

It is knovm that many drugs intended for legitimate 

10 oral use have the potential for abuse, whereby the 

drug may be extracted from a solid oral dosage form to 
provide a solution which may be used for unauthorised, 
unsupervised, illegal and/or dangerous parenteral 
administration. One way of substantially reducing or 

15 even eliminating this potential for drug abuse is to 
suppress or inhibit the extractibility of the drug 
' from the composition comprising the drug. In US Patent 
No. 4,070,494 this is reported to have been achieved 
by incorporating in the composition an aqueous gelable 

20 material present in sufficient quantity to form a gel 
when combined with that volume of water otherwise 
necessary to dissolve all of the medicinal agent. US 
Patent No. 4,07 0,494 describes enteral compositions, 
including single and . bilayer tablets, wherein the drug 

25 with potential for abuse is mixed with the gelling 
agent and in the case of a tablet is then pressed 
according to a conventional procedure. However, . such 
tablets comprising a gelling layer are liable to 
seriously retard the release of the drug substance. 

30 

We have now found that release of the drug substance 
from a tablet comprising a gelling agent is improved 
if the drug substance and the gelling agent are 
present in separate layers of the tablet • 

35 

The present invention thus pertains to a tablet 
containing two or more layers comprising one or more 
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druge and one or more gelling agents, characterised in 
that the drug{s) and gelling agent <s) are contained in 
separate layers of the tablet. 

For the avoidance of doubt, it should be appreciated 
that the tablet may comprise separate layers one 
stacked on top of the other in a sandwich arrangement, 
or may comprise a core layer of gelling agent 
surrounded by one or more layers comprising one or 
more drugs. The sandwich arrangement is generally 
preferred . 

Optionally the tablet has a coating which may or may 
not be a modified or sustained release coating. 

Suitable drugs which may be incorporated into the 
abuse resistant tablets of the present invention 
include those which are particularly liable to abuse, 
for example, analgesics, hypnotics and anxiolytics* 

Specific examples of analgesic drugs which may be 
incorporated into tablets of this invention include 
commercially available analgesic drugs, such as 
codeine, pethidine, methadone and morphine.. 

Specific examples of hypnotic agents which may be 
incorporated into tablets of this invention incJLude 
benzodiazepines such as temazepam, nitrazepam, 
flurazepam and loprazolam and non-benzodiazeplnes such 
as chlormethiazole, zopiclone and Zolpidem, and 
barbiturates such as butobarbitone, phenobarbitone and 
amylobarbitone . 

Specific examples of anxiolytic agents which may be 
incorporated into tablets of this invention include 
diazepam, medazepam, oxazepam and lorazepam. 
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The term "gelling agent" as used herein refers to a 
material which forms a gel by the action of an aqueous 
medium, such as water or an aqueous solution of an 
organic acid (e.g. aqueous citric or acetic acid), a 
5 base (e.g. sodium bicarbonate or sodium tetraborate 
solution) or alcohol (e.g. an aqueous lower alkanol 
such as aqueous etbanol or isopropanol) . 

Suitable gelling agents include, but are not limited 
10 to, modified celluloses such as 

hydroxypropylmethylcellulose, hydroxypropyl- 

ethylcellulose, met:hylcellulose, sodium 

carboxymethylcellulose , and hydroxyethylcellulos e , 

sodium alginate, alginic acid, tragacanth, polyacrylic 
15 acid and xanthan, guar, locust bean and karaya gums. 

Mixtures of two or more gelling agents may also be 

used. 

Hereinafter, the layer or layers of the tablet 
20 containing the drug is referred to as the "active 

layer" and the layer or layers containing the gelling 
agent is referred to as the "gelling layer" . 

The viscosity of the gelling agent in the gelling 
25 layer will generally be within tbe range of about 

lOOOcp to about 100,000cp. As used herein, the term 
"cp" refers to centipoise which is a standard unit of 
viscosity. One centipoise (cp) is equivalent to one 
millipascal second (mPa.s) 

30 

Preferably, the gelling agent will have a viscosity 
within the range of about 4,000cp to about 100,000cp. 
Hore preferably, the gelling agent will have a 
viscosity within the range of about 10,000cp to about 
35 100,000cp. 
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It will be appreciated that the amount of gelling 
agent required in the tablet depends upon features 
such as the nature of the active constituent/ the 
nature of the other excipients in the tablet, the 
5 weight of the tablet and the viscosity grade of the 
gelling agent . The amount of gelling agent present 

is preferably such that substantially no filterable 
material remains when the tablet is triturated with 
the minimal amount of aqueous medium needed to extract 

10 the drug. In general, the proportion of gelling 

agent by weight in the gelling layer is from about 10 
to about 70%, preferably about 20 to about 60%, and 
most preferably about 30 to about S0%* The total 
amount of gelling layer in the tablet depends upon the 

15 relative proportion of active and gelling layers but 

may typically be in the range of about 20 to about B0% 
and preferably about 50 to about 80% by weight. 

The amount of drug in the active layer depends upon 
20 the therapeutic dose required, as in conventional 

tablets. In general, the quantity of drug which is 

incorporated into each tablet is often from about 
O.Smg to about 200mg by weight, preferably from about 
Img to about lOOmg, and most preferably from about Img 
25 to about 50mg. In the case of zoplclone the quantity 
of drug which is incorporated into each tablet is 
preferably about Img to about lOmg. 

The remainder of the active and gelling layers may 
30 consist of standard tablet excipients known to those 

in the art, including but not limited to diluents such 
as lactose, starches, cellulose and calcium hydrogen 
phosphate, disintegrants such as starches, modified 
starches, celluloses and modified celluloses, binders, 
35 glidants and lubricants. 
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The tablet may also contain materials known in the art 
intended for the modification of release 
characteristics of the .drug. 

Preferably the active layer and the gelling layer are 
substantially identical in colour and appearance, so 
that the join is not readily visible to the potential 
abuser . 

A coating, which may or may not be a modified or 
sustained release coatiing, may advant:ageou8ly be 
applied to a tablet according to the present 
invention. A coated tablet is potentially advantageous 
when the tablet layers are stacked in a sandwich 
construction in that the join between the active layer 
and the gelling layer is further disguised. 

In tablets according to the invention with more than 
two layers, one surface of the active layer should be 
exposed to prevent retardation of release of drug 
substance. Since one surface of the active layer is 
always exposed and not in contact with the gelling 
layer in tablets according to the present invention, 
release of drug can proceed relatively uninhibited and 
at a rate substantially similar to that of 
conventional tablets which do not possess a gelling 
layer . 

In contrast, a combination of the active drug 
substance and gelling agent in the same layer has the 
disadvantage that the gelling action is likely to 
retard the release of the drug in a manner similar to 
some known sustained release products which include 
water-swellable high molecular weight polymers to 
retard drug release. Reduction of the gelling agent 
concentration to a level which would not inhibit 



wo 95^0947 PCT/GB95/00137 



-6- 

release of the drug substance severely limits the 
abuse resistance potential of the tablet. 

Drugs which may be particularly suitable for 
5 incorporation into the active layer of a tablet 

according to the present invention include zopiclone, 
temazepam, diazepam, Zolpidem, codeine, methadone, 
pethidine, phenytoin and phenobarbitone • A preferred 
drug for use according to the present invention is 
10 zopiclone. 

Gelling agents which may be particularly suitable for 
incorporation into the gelling layer of a tablet 
according to the present invention include modified 
15 celluloses and other- high molecular weight polymers. 
Preferred gelling agents include modified celluloses 
such as hydroxypropylmethylcellulose , 

carboxymetbylcellulose and methylcellulose and xanthan 
gum, especially hydroxypropylmethylcellulose • 

20 

A preferred tablet of the present invention is a 
bllayer tablet in which one layer comprises a drug and 
the other layer comprises a gelling agent. However, 
the invention also covers further multilayered tablets 
25 such as trilayered tablets. 

It is to be understood that the present invention 
covers all appropriate combinations of particular and 
preferred moieties comprised within a tablet of the 
30 present invention as described herein. " 

According to a further feature of the invention there » 
is provided a process for the preparation of a tablet 
of the present invention, which comprises forming the 
35 separate active and gelling layers, then combining the 
layers in a suitable tabletting xaachine, optionally 
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followed by the application of a coating using a 
conventional coating procedure. 

I'ablets of the sandwich arrangement may conveniently 
5 be prepared by a multistage compression process using 
a suitable tablet press, where the first layer is 
compressed from a suitable powder and one or more 
additional layers are compressed on top of the first 
or subsequent layers to form a bi layer or multilayer 
10 tablet. 

Tablets comprising a core of gelling layer surrounded 
by an active layer may conveniently be prepared by 
first forming the core from a suitable powder by 
15 compressing the powder using a suitable tablet press. 
Thereafter, the core may be enclosed within the active 
layer or surrounded by a cap of active layer using 
conventional means, such as using a tablet press 
designed for compression coating. 

20 

Presses for the preparation of multilayer tablets 
according to the present invention are either 
commercially available or may be provided by 
modification of standard tabletting equipment. 

25 

Suitable coatings for tablets of the present invention 
include film coatings to provide immediate release of 
the drug. Suitable film forming materials include 
hydroxypropylmethylcellulose, hydroxypropylcellulose, 

30 hydroxyethylcellulose, methylcellulose , 

polyvinylpyrrolidone, polyethylene glycols and acrylic 
polymers. Suitable film forming materials to provide 
modified or sustained release include ethylcellulose, 
fats and waxes, shellac, acrylic esters and phthalate 

35 or mellitate derivatives of cellulose ethers and 

polyvinyl ethers. The flexibility and performance of 
the film coat may be improved by the addition of 



wo 95/20947 



PCT/GB95/00137 



-8- 



plasticisers such as polyhydric alcohols, acetate and 
phthalate esters, glycerldes and oils. 

According to a further aspect of the present invention 
there is provided a method of treating a patient 
requiring an analgesic, hypnotic or anxiolytic drug, 
which method comprises administering to said patient 
said drug comprised within a tablet according to the 
invention. 

The following Examples illustrate the invention, but 
are not intended to limit the invention in any way. 



Example 1 



Part A 



Zopiclone 
Lactose 

Calcium hydrogen phosphate 
Maize starch 

Sodium starch glycollate 
Magnesium stearate 



6 • OO^w/w 
18.52%w/w 
35 .12%w/w 
35.12%w/w 
5 . 00%w/w 
0 •24%w/w 



The components, with the exception of the magnesium 
stearate and the maize starch, were mixed together and 
then granulated using a paste containing the maize 
starch. The granules were dried, screened to obtain a 
suitable particle size distribution and mixed with the 
magnesium stearate • 



Hydroxypropylmethylcellulose 
Calcium hydrogen phosphate 
Croscarmellose sodixim 
Colloidal silica 
Magnesium stearate 



(100, OOOcp) 



3 0 . 0%w/w 
59 . 2%w/w 
10 . O^w/w 
0 . 3%w/w 
0 . 5%w/w 
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The components, except the magnesium stearate, were 
mixed together in a blender. When these had been 

sufficiently blended the magnesium stearate was mixed 
with the powder. 

5 

Bilayer tablets each containing 7 . 5mg of zopiclone, 
weighing 37 5mg and containing 12 5mg of Part A and 
250mg of Part B, and 9mm in dieuneter, were produced on 
a tablet press by a two stage pressing procedure 
10 whereby tablets of Part B were formed in the press and 
then Part A was added and the press operated again. 

Example 2 

I^art: A 

15 Zopiclone 6 . 0%w/w 

Lactose 3 0.8%w/w 

Calcium hydrogen phosphate 61.4%w/w 

Sodium starch glycollate 1.0%w/w 

Colliodal silicon dioxide 0.3%w/w 

20 Magnesium stearate 0.5W/w 

The components, except the magnesium stearate, are 
mixed together in a blender. When these have been 

sufficiently blended the magnesium stearate is mixed 
25 with the powder. 

Part B 

Hydroxypropylmethylcellulose (100, OOOcp) 40 • 0%w/w 

Calcium hydrogen phosphate 49.2%w/w 

30 Croscarmellose sodium 10.0%w/w 

Colloidal silicon dioxide 0.3^w/w 

Magnesium stearate 0.5%w/w 

The components, with the exception of the magnesium 
35 stearate, are blended together. When these have been 
sufficiently blended the magnesium stearate is mixed 
with the powder. The powder is compressed by means of 
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a tablet press and the tablets are subsequently sieved 
through a l.Smm screen to provide a coarse powder. 



10 



15 



Bilayer tablets each containing 7 • 5mg of zopiclone, 
weighing 37 5ing and containing 125mg of Part A and 
2 50ing of Part B, and 9inzn in diameter, are produced on 
a tablet press by a two stage pressing procedure 
whereby tablets of Part B are formed in the press and 
then Part A is added and the press is operated again. 



Example 3 

part A 
Zopiclone 

Hicrocrystalline cellulose 
Lactose 

Sodium starch glycollate 
Colloidal silicon dioxide 
Hagnesium stearate 



6 • 0%w/w 
25 • O^w/w 
67 • 2?6w/w 
1 - 0%w/w 
0 .S^w/w 
0 • 5%w/w 



20 The components, except the magnesium stearate, were 
mixed together in a blender. When these had been 

sufficiently blended the magnesium stearate was mixed 
with the powder. 



25 Part B 

Sodium carboxymethylcellulose 
Lactose 

Sodium starch glycollate 
Colloidal silicon dioxide 
30 Magnesium stearate 



(2, OOOcp) 



3 5 . 0%w/w 
54 . 2%w/w 
10 . 0%w/w 
0 . 3%w/w 
0 . 5%w/w 



35 



The components, except the magnesiiun stearate, were 
mixed together in a blender. When these had been 

sufficiently blended, the magnesium stearate was mixed 
with the powder . 
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Bilayer tablets each containing 7.5mg of zopiclone, 
weighing 37Sing and containing 125nig of Part A and 
250ing of Part B, and 9ma in diameter, were produced on 
a tablet press by a two stage pressing procedure 
whereby tablets of Part B were formed in the press and 
then Part A was added and the press operated again. 

Examnle A 

Part A 

zopiclone 6.0 0%w/w 

Calcium hydrogen phosphate 92.2?!iw/w 

CroBcarmellose sodium 1.00%w/w 

Colloidal silicon dioxide 0.3%w/w 

Magnesium stearate 0.5%w/w 

The components, except the magnesium stearate, were 
mixed together in a blender. when these had been 

sufficiently blended the magnesium stearate was mixed 
with the powder . 

Methylcellulose (4,000cp) 24.6%w/w 

Iiactose , 

24 . 9%w/w 

Calcium hydrogen phosphate 40.0?few/w 
Croscarmellose sodium 10.0%w/w 
Magnesium stearate 0.5%w/w 

The components, except the magnesium stearate, were 
mixed together in a blender. when these had been 

sufficiently blended, the magnesium stearate was mixed 
with the powder. 

Bilayer tablets each containing 7.5mg of zopiclone, 
weighing 375mg and containing 125mg of Part A and 
250mg of Part B, and 9mm in diameter, were produced on 
a tablet press by a two stage pressing procedure 
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whereby tablets of Part B were formed in the press and 
then Part A was added and the press operated again. 

Example S 

Part A 

Zopiclone 
Lactose 

Calcium hydrogen phosphate 
Sodium starch glycollate 
Magnesium stearate 

The components, except the magnesium stearate, were 
mixed together in a blender. when these had been 

sufficiently blended the magnesium stearate was mixed 
with the powder. 



6 . 0%w/w 
30 . 3%w/w 
60 • 7%w/w 
2.5%w/w 
0 . 5%w/w 



Part B 
Xanthan Gum 

Calcium hydrogen phosphate 
Croscarmellose sodixim 
Colloidal silicon dioxide 
Magnesium stearate 

The components, except the magnesium stearate, were 
mixed together in a blender. when these had been 

sufficiently blended, the magnesium stearate was mixed 
with the powder. 



3 0 • 0%w/w 
59 .2%w/w 
10 . 0%w/w 
0.3W/W 
0 . 5%w/w 



Bilayer tablets each containing 7.5mg of zopiclone, 
weighing 375mg and containing 125mg of Part A and 
250mg of Part B, and 9mm in diameter, were produced on 
a tablet press by a two stage pressing procedure 
whereby tablets of Part B were formed in the press and 
then Part A was added and the press operated again. 
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Example 6 



Part A 
Zopiclone 

Calcium hydrogen phosphate 
Microcrystalline cellulose 
Crospovidone 
Magnesium stearate 



6 . 0%w/w 
58 • 5%w/w 
3 0 • 0%w/w 
5 . 0%w/w 
0 . 5^w/w 



The components, with the exception of the magnesium 
stearate, are mixed together in a blender. when these 
have been sufficiently blended, the magnesium stearate 
is mixed with the powder. 



Part B 

Hydroxypropylmethylcellullose 
Calcixim hydrogen phosphate 
Lactose 

Microcrystalline cellulose 
Povidone KB 0 

Colloidal silicon dioxide 
Magnesium stearate 



(100, OOOcp) 



4 0 • 0%w/w 
19 .2W/W 
29 . 0%w/w 
5 . 0%w/w 
6 . 0%w/w 
0.3?iw/w 
0 • S%w/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesitun steardte, are 
blended together in a suitable mixer. The powder is 
then mixed with demineralised water until a granule is 
formed. The granule is dried and screened to obtain a 
satisfactory particle size. The screened granule is 
then blended with the colloidal silicon dioxide and 
the magnesium stearate. 

Bilayer tablets, each containing 7.5mg of zopiclone, 
weighing 325mg and containing 125mg of Part A and 
200mg of Part B and 9mm in diameter, are produced on a 
tablet press by a two stage compression procedure. 
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Tablets are film coated by applying a coating solution 
containing bydroxypropylmethylcellulose, polyethylene 
glycol and colorants using a suitable coating 
apparatus . 



Example 7 



Zopiclone 
liactose 

Calcium Hydrogen Phosphate 
Maize starch 

Sodium starch glycollate 
Magnesium stearate 



4 • 5%w/w 
19.4%w/w 
3 6.4%w/w 
36 • 4%w/w 
3 . 0%w/w 
0 . 3%vr/w 



The zopiclone, lactose, calcium hydrogen phosphate and 
some of the maize starch were mixed together in a 
blender and then mixed with a paste prepared from the 
remaining starch and demineralised water until a 
granule was formed. The granule was dried and passed 
through a screen to obtain a satisfactory particle 
size. The screened granule was then blended with the 
sodium starch glycollate and the magnesiiim stearate. 



Part 



Hydroxypropylmethylcellullose 
Calcium hydrogen phosphate 
X«acto8e 

Microcrystalline cellulose 
Povidone K30 

Colloidal silicon dioxide 
Magnesium stearate 



(100,000cp) 



40 . 0%w/w 
19 .a^w/w 
29 • O^w/w 
5 . 0 W/w 
6 . OW/w 
0 . 3%w/w 
0 • 5 W/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesium stearate, were 
blended together in a suitable mixer. The powder was 
then mixed with demineralised water until a granule 
was formed. The granule was dried and screened to 
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obtain a eatiefactory particle size. The ecreened 
granule was then blended with the colloidal silicon 
dioxide and the magnesium stearate. 

(a) Bilayer tablets, each containing 7.5mg of 
zopiclone, weighing 365mg and containing ICSmg of Part 
A and 200mg of Part B and lOam in diameter, were 
produced on a tablet press by a two stage compression 
procedure ; and 

> 

(b) Bilayer tablets, each containing 3.75mg of 
zopiclone, weighing 283mg and containing ' 83mg of Part 
A and 200mg of Part B and 9mm in diameter, were 
produced on a tablet press by a two stage compression 
procedure . 



Tablets from (a) and (b) above were film coated by 
applying a coating solution containing 

hydroxypropylmethylcellulose, polyethylene glycol and 
suitable colorants using a suitable coating apparatus. 

Examnle ft 

Temazepam 10 . o%w/w 

Anhydrous Lactose 59. 0%w /w 

Microcrystalline cellulose 25 . O^w/w 
Croscarmellose sodium 6.0%w/W 
Magnesium stearate l«0%w/w 

The components, with the exception of the magnesium 
stearate, are mixed together in a blender. When these 
have been sufficiently blended, the magnesium stearate 
is mixed with the powder. 
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Part B 

Hydroxypropylmethylcellullose (100, OOOcp) 
Zjactose 

Microcrystalline cellulose 
Colloidal silicon dioxide 
Magnesium stearat:e 



40 • 0%w/w 
34.2%w/w 
25 . 0%w/w 
0 . 3%w/w 
0 . 5^w/w 



The component with the exception of the colloidal 
silicon dioxide and the magnesium stearate, are 
blended together in a suitable mixer. The powder is 
then blended with the colloidal silicon dioxide and 
the magnesium stearate. 

Bilayer tablets containing 20mg of temazepam^ weighing 
4 00mg and containing 200mg of Part A and 200mg of Part 
Br and 9mm in diameter are produced on a tablet press 
by a two stage compression procedure. 



Example 9 



Part A 



Diazepam 
Ifactose 

Calcium hydrogen phosphate 
Maize starch 
Ore scarmel lose sodium 
Magnesium stearate 



4 • 0%w/w 
3 0 . 5%w/w 
35 . 0%w/w 
25 . 0%w/w 
5.0%w/w 
0 . 5%w/w 



The diazep€ua, lactose, calcium hydrogen phosphate and 
some of the maize starch and croscarmellose sodium are 
placed in a blender and then mixed with a paste 
prepared from the remaining starch and demineralised 
water until a granule is formed. The granule is dried 
and passed through a screen to obtain a satisfactory 
particle size. The screened granule is then blended 
with the remaining croscarmellose sodium- and the 
magnesium stearate • 
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P^rt: B 

Hydroxypropylmethylcellulloee 
Calcium hydrogen phosphate 
Lactose 

Hicrocrystalllne cellulose 
Povidone K3 0 

Colloidal silicon dioxide 
Hagnesium stearate 



(100, OOOcp) 



4 0 • 0%w/w 
19 .2%w/w 
29 . 0%w/w 
5 . 0%w/w 
6 . 0%w/w 
0 . 3%w/w 
0 .5%w/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesium stearate, are 
blended together in a suitable mixer. The powder is 
then mixed with demineralised water until a granule is 
formed • The granule is dried and screened to obtain a 
satisfactory particle size. The screened granule is 
then blended with the colloidal silicon dioxide and 
the magnesium stearate. 



Bilayer tablets containing 5mg of diazepam, weighing 
325mg and containing 125mg of Part A and 200mg of Part 
B, and 9mm in diameter are produced on a tablet press 
by a two stage compression procedure* 



Example J n 

£&£t & 

Zolpidem hemitartrate 
Lactose 

Kicrocrystalline cellulose 
Croscarmellose sodium 
Kagnesium stearate 



5 . 0%w/w 
64 • 5%w/w 
25 • 0%w/w 
5 • 0%w/w 
0 . 5%w/w 



The Zolpidem hemitartrate, lactose and 

microcrystalline cellulose and croscarmellose sodium 
are mixed together in a blender. When these have been 
sufficiently blended, the magnesium stearate is mixed 
with the powder • 



SUBSTITUTE SHEET (RULE 26) 



wo 95/20947 



PCT/GB9S/00137 



- 18 - 



10 



15 



Hydroxypropylmethylcellullose 
Calcium hydrogen phosphate 
Lactose 

Microcrystalline cellulose 
Povidone K3 0 

Colloidal silicon dioxide 
Magnesium stearate 



(100, OOOcp) 



4 0 • 0%w/w 
19.2%w/w 
29 • 0%w/w 
5 • 0%w/w 
6 . 0%w/w 
0 . 3%w/w 
0 . 5%w/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesium stearate, are 
blended together in a suitable mixer. The powder is 
then mixed with demineralised water until a granule is 
formed. The granule is dried and screened to obtain a 
satisfactory particle size. The screened granule is 
then blended with the colloidal silicon dioxide and 
the magnesium stearate. 



20 



25 



Bilayer tablets containing 5mg of Zolpidem 
hemitartrate, weighing 325mg and containing 125mg of 
Part A and 200mg of Part B, and 9mm in diameter are 
produced on a tablet press by a two stage compression 
procedure . 

Tablets are film coated by applying a coating solution 
containing hydroxypropylmethylcellulose, polyethylene 
glycol and suitable colorants using a suitable coating 
apparatus • 



30 



35 
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Examnle 11 



Part A 



Codeine Phosphate 
Lactose 
Maize starch 
Povidone K30 

Sodium starch glycollate 
Magnesium stearate 



10 • 0%w/w 
51.5%w/w 
3 0 . 0%w/w 
5 • 0%w/w 
3 . 0%w/w 
0 . 5%w/w 



The codeine phosphate, lactose, povidone and some of 
the maize starch are mixed together in a blender and 
then mixed with a paste prepared from the remaining 
starch and demineralised water until a granule is 
formed. The granule is dried and passed through a 
screen to obtain a satisfactory particle size. The 
screened granule is then blended with the sodium 
starch glycollate and the magnesium stearate. 



Part B 

Hydroxypropylmethylcellullose 
Calcium hydrogen phosphate 
Lactose 

Microcrystalline cellulose 
Povidone K3 0 

Colloidal silicon dioxide 
Uagnesium stearate 



(100, OOOcp) 



40 • 0%w/w 
19 .2%w/w 
29 . 0%w/w 
5 • 0%w/w 
6. 0%w/w 
0 . 3%w/w 
0.5%w/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesium stearate, are 
blended together in a suitable xaixer. The powder is 
then mixed with demineralised water until a granule is 
formed. The granule is dried and screened to obtain a 
satisfactory particle size. The screened granule is 
then blended with the colloidal silicon dioxide and 
the magnesium stearate. 
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Bllayer tablets containing ISmg of codeine phosphate , 
weighing 350mg and containing ISOmg of Part A and 
200mg of Part B, and lOmm in diameter are produced on 
a tablet press by a two stage compression procedure. 



Example 12 
hydrochloride 



Methadone 
Lactose 
Maize starch 
Powdered cellulose 
Sodium starch glycollate 
Magnesium stearate 



5 • 0%w/w 
39 . O^w/w 
27 • 5%w/w 
25 • O^w/w 
3 . 0%w/w 
0 . 5%w/w 



The components, with the exception of the sodium 
starch glycollate and the magnesium stearate and some 
of the maize starch, are blended together in a 
suitable mixer. The powder is then mixed with a paste 
prepared from the remaining starch and demineralised 
water until a granule is formed. The granule is dried 
and screened to obtain a satisfactory particle size. 
The screened granule is then blended with the sodium 
starch glycollate and the magnesium stearate. 



part p 

Hy dr oxypr opy Ime t hy Icellullose 
Calcium hydrogen phosphate 
Lactose 

Microcrystalline cellulose 
Povidone K30 

Colloidal silicon dioxide 
Magnesium stearate 



(100, OOOcp) 



40 . O^w/w 
19 • 2%w/w 
29 . 0?few/w 
5 . 0%w/w 
6 • 0%w/w 
0 •3%w/w 
0 .S^w/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesium stearate, are 
blended together in a suitable mixer. The powder is 
then mixed with demineralised water xintil a granule is 
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formed. The granule ie dried and ecreened to obtain a 
fiatisfactory particle size. The screened granule is 
then blended with the colloidal silicon dioxide and 
the magnesium stearate . 

Bilayer tablets containing 5mg of methadone 
hydrochloride weighing 300mg and containing lOOmg of 
Part A and 200mg of Part B, and 9mm in diameter are 
produced on a tablet press by a two stage compression 
procedure . 
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Example 1? 



part: A 

Pethidine hydrochloride 
Iiactoee 
Maize Btarch 
Povidone K3 0 

Sodium starch glycollate 
Kagnesium 'stearate 



25 • 0%w/w 
39 • 0%w/w 
27 . 5%w/w 
5 • 0%w/w 
3 • 0%w/w 
0 • 5%w/w 



The pethidine hydrochloride, lactose, povidone and 
some of the laaize starch are mixed together in a 
blender and then mixed with a paste prepared from the 
remaining starch and demineralised water until a 
granule is formed. The granule is dried and passed 
through a screen to obtain a satisfactory particle 
size* The screened granule is then blended with the 
sodium starch glycollate and the magnesium stearate • 



Part B 

Hydroxypropylmethylcellullose 
Calcium hydrogen phosphate 
Lactose 

Microcrystalline cellulose 
Povidone K3 0 

Colloidal silicon dioxide 
Magnesium stearate 



(100, OOOcp) 



4 0 . 0%w/w 
19 .2%w/w 
29 •0%w/w 
5 • 0%w/w 
6 • 0%w/w 
0 . 3%w/w 
0 • 5%w/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesium stearate, are 
blended together in a suitable mixer. The powder is 
then mixed with demineralised water until a granule is 
formed. The granule is dried and screened to obtain a 
satisfactory particle size. The screened granule is 
then blended with the colloidal silicon dioxide and 
the magnesium stearate. 
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Bllayer tablets containing SOmg of pethidine 
hydrochloride weighing 400ing and containing 200mg of 
Part A and 200mg of Part B, and lOmm in diameter are 
produced on a tablet press by a two stage compression 
procedure . 



Example 14 



Phenytoin sodium 

Potato starch 

Sodium lauryl sulphate 

Acacia 

French chalk powdered 
Magnesium stearate 



69.7%w/w 
16.5%w/w 
1 . 0%w/w 
2 . 5%w/w 
9.3%w/w 
1 . 0%w/w 



All of the components, except the sodium lauryl 
sulphate and the magnesium stearate, are mixed 
together in a blender and then granulated with an 
80%v/v solution of ethanol in demineralised water 
until a satisfactory granule is formed. The granule 
is dried and passed through a screen to obtain a 
satisfactory particle size. The screened granule is 
then blended with the sodium lauryl sulphate and 
magnesium stearate • 



g>art B 

Phenobarbitone sodium 

Potato starch 

Sodium lauryl sulphate 

Acacia 

French chalk powdered 
Magnesium stearate 



45 . 0%w/w 
32 . 0%w/w 
1. O^w/w 
3 . 0%w/w 
18 • O^w/w 
1 • 0%w/w 



All of the components, except the sodium lauryl 
sulphate and the magnesium stearate, are mixed 
together in a blender and then granulated with an 
80%v/v solution of ethanol in demineralised water 
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until a satisfactory granule is formed. The granule 
is dried and passed through a screen to obtain a 
satisfactory particle size. The screened granule is 
then blended with the sodixun lauryl sulphate and 
5 magnesium stearate. 



10 



15 



20 



Part C 

Hydroxypropylmethylcellullose 
Calcium hydrogen phosphate 
Lactose 

Hicrocrystalline cellulose 
Povidone K3 0 

Colloidal silicon dioxide 
Uag'neBium stearate 



(100, OOOcp) 



4 0 • O^w/w 
19 . 2%w/w 
29 . O^w/w 
5 . O^w/w 
6 • 0%w/w 
0 . 3%w/w 
0 . 5%w/w 



The components, with the exception of the colloidal 
silicon dioxide and the magnesium stearate, are 
blended together in a suitable mixer. The powder is 
then mixed with demineralised water until a granule is 
formed. The granule is dried and screened to obtain a 
satisfactory particle size. The dried granule is then 
blended with the colloidal silicon dioxide and the. 
magnesium stearate. 



25 Trilayer tablets containing lOOmg of phenytoin sodium 
and 50mg of phenobarbitone sodiiim, weighing 455mg and 
containing 144mg of Part A, lllmg of Part B and 200mg 
of Part C, and 11mm in diameter are produced on a 
tablet press by a three stage compression procedure. 

30 

Comparative Tegte 



ffept; 1 

Conventional tablets containing 7»5mg zopiclone and 
35 weighing 165mg, according to the formula in Table 1, 
were prepared using a simple wet granulation 
techniq:ue. Bilayer zopiclone tablets containing 
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hydroxypropylmethylcellulose as a gelling agent 
(lOOrOOOcp) were prepared according to Example 1. The 
tablet under examination was coarsely crushed using a 
pestle and mortar and extracted with 2ml of hot or 
cold water, or an aqueous solution of acetic acid, 
citric acid or of isopropanol, for 10 minutes. 
Attempts were made to filter the solutions through a 
0.2 micron filter using a syringe. If successful, 

the concentration of zopiclone in the filtrate was 
then determined using spectrophotometric measurement 
at 307nm. The results are summarised in Table 2. 

Table 1 



Conventional tablet formulation containing 7.5mg 
zopiclone 



Material 


Quantity per 
100 grams product 
(g) 


Zopiclone 


4 .55 


Lactose 


19 .45 


Calcium hydrogen 


36.36 


phosphate 




Maize starch 


36 .36 


Sodium starch 


3 .03 


glycollate 




Magnesium s tear ate 


0 .24 



Table 2 

Extraction over a 10 minute period of control 
zopiclone tablets and bilayer zopiclone tablets 
containing 100,000 cp hydroxypropylmethylcellulose 
using 2ml of extraction medium. 
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Extraction 


Dosage Fora 


V w va U b 


percent acre 


Media 




ration in 


zopiclone 






Pi 1 trat: A 


extract eo 






i ni9 / unx t 


from 






|R A O A \ 






Conventional 


0.40 


5 . 5 


Distilled 


Tablet 






water 




X 


0 




Table t 






Citric acid 


Conventional 


4 .45 


56 .2 


B A M W A *A 


X aoxe u 








Bilayer 


X 


0 




Taoie t 




• 




convene xonal 


5 • 02 


68.6 


solution 


Tablet 






4%w/v 


Bilayer 


X 


0 




Tablet 






isopropanol 


Conventional 


3 .76 


32 . 9 


solution 


Tablet 






70%v/v 


Bilayer 


X 


0 




Tablet 







X s not filterable 



The results clearly show that, whilst <zulte 
sttbstantial levels of zopiclone can be extracted from 
a conventional tablet, especially when acidic media 
are used, no filterable solution is present when the 
bilayer zopiclone tablets of the invention containing 
a gelling agent are treated with the same medium. The 
potential for abuse of the tablet product is therefore 
strictly limited. 



Dissolution studies were performed on conventional and 
bilayer zopiclone tablets, as used in Test 1, using 
the standard USP paddle method operating at a 
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temperature of 37'c and a rotation epeed of SO r.p.m., 
with O.OIM hydrochloric acid as the dissolution 
medium. 

Tablets were also prepared according to the formula in 
Table 3 using standard mixing, granulation and 
compression techniques to provide a single layer 
tablet weighing 168mg and containing 7.5mg of 

zopiclone and the hydroxypropylmethylcellulose gelling 
agent (10,000 cp) 

A comparison of the dissolution results is shown in 
Table 4 . 

Table 3 

Sinq^^ Payffr Tntolet Fonnmet<n« f 'bnta^n^T,,T 7 .«^r>T 
?opicJ,offg — and ft — Hvdroxvpropvl Tn>.t-Ti vieel in 1 QHe n Tirr 

Agent . 



Material 


Quantity per 




100 grams 




product (g) 


Zopiclone 


4.46 


Iiactoee 


14.88 


Calcium hydrogen phosphate 


38.69 


Maize starch 


17.86 


Hydr oxypropy Ime thy 1 - 




cellulose (10,000 cp) 


14.90 


Sodium starch glycollate 


8.90 


Magnesium stearate 


0.30 
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Table 4 

Dissolution data for conventional zopiclone tablets 
without a gelling agent, bilayer zopiclone tablets 
containing a hydroxypropylmethylcellulose (100,000 cp 
gelling agent and tablets where zopiclone and 
hydroxypropylmethylcellulose (10, 000 cp) are combined 
in a single layer. 





Approximate Times to Release 

Stated Percentage of 
Zopiclone 


Dosasre Form 


S0% 


70% 


90% 


Convent iona 1 

Zopiclone 

Tablet 


3 mlns 


5 mins 


23 mlns 


Bilayer 
Tablet with 
Gelling 
Agent 


3 mins 


4 mins 


32 mlns 


Single Iiayer 
Tablet with 
Gelling 
Agent 


2 hours 


No fur 
release uc 
hour 


ther 

» to 12 

'S 



The results show that the rate of release of aopiclone 
from the conventional and bilayer tablets Is very 
similar and that no significant delay is imparted by 
the presence of the gelling agent. Prom these results 
it can be anticipated that the in vivo release and 
absorption of the two forms would be similar. 

The test also demonstrates that the presence of the 
gelling agent and zopiclone in a single layer results 
In a serious deterioration of drug release with only 
50% of the drug being released after two hours with 
the remaining drug being trapped in the tablet matrix. 
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comparison of the results for the bilayer and the 
single layer tablets where the zopiclone and gelling 
agent are mixed together shows that despite the 
inclusion of a higher viscosity grade of 
hydroxypropylmethylcellulose (100,000 cp compared to 
10,000 cp) release from the bilayer tablet Is 
unaffected. 



m summary, it has been demonstrated that the 
invention provides an abuse resistant tablet which has 
the dissolution properties of conventional tablets 
whereas inclusion of the gelling agent in a single 
layer with the drug substance causes a serious 
retardation of release. 
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CLAIMS 

1. A tablet containing two or more layers coxaprlelng 
one or more drugs and one or more gelling agents, 
characterised in that the drug(6) and gelling agent (s) 
are contained in separate layers of the tablet . 

2. A tablet according to Claim 1 in which the gelling 
agent has a viscosity within the range of about 
4,000cp to about 100,000cp« 

3. A tablet according to Claim 2 in which the gelling 
agent has a viscosity within the range of about 
10,000cp to about l6o,OOOcp. 

4. A tablet according to any previous claim in which 
the proportion of gelling agent by weight in the 
gelling layer is from about 20 to about 60%. 

5. A tablet according to Claim 4 in which the 
proportion of gelling agent by weight in the gelling 
layer is from about 30 to about 50%. 

6. A tablet according to any previous claim in which 
the total amount of gelling layer in the tablet is 
about 50 to about 80% by weight. 

7. A tablet according to any previous claim in which 
the gelling agent is selected from a modified 
cellulose, sodium alginate, alginic acid, tragacanth, 
polyacrylic acid and xanthan, guar, locust bean and 
karaya gums • 

8. A tablet according to Claim 7 in which the gelling 
agent is selected from hydroxypropylmethylcellulose, 
carboxymethylcellulose, methylcellulose and xanthane 
gum. 
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9 . A tablet according to Claim 8 in which the gelling 
agent is hydroxypropylmethylcellulose . 

10. A tablet according to any previous claim in which 
the drug is selected from analgesics, hypnotics and 
anxiolytics . 

11. A tablet according to Claim 10 in which the drug 
Is selected from zopiclone, temazepam, diazepam, 
Zolpidem, codeine, methadone, pethidine, phenytoin and 
phenobarbi tone « 

12. A tablet according to Claim 11 in which the drug 
is zopiclone. 

13. A tablet according to any previous claim having 
two layers in which one layer comprises a drug and the 
other layer comprises a gelling agent. 

14. A bilayer tablet in which one layer comprises the 
drug zopiclone and the other layer comprises a gelling 
agent . 

15. A bilayer tablet according to Claim 14 in which 
the gelling agent is hydroxypropylmethylcellulose • 

16. A tablet according to any previous claim also 
comprising a coating. 

17. A tablet according to any previous claim in which 
the active and gelling layers are substantially 
identical in colour and appearance. 

18. A process for the preparation of a tablet 
according to Claim 1, which comprises forming the 
separate active and gelling layers, then combining the 
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layers in a suitable tabletting machine, optionally 
followed by the application of a coating using a 
conventional coating procedure. 

19. A method of treating a patient requiring an 
analgesic, hypnotic or anxiolytic drug, which method 
comprises administering to said patient said drug 
comprised within a tablet according to Claim 1. 

20. A process for the preparation of a tablet 
according to Claim 1 substantially as hereinbefore 
described. 

21. A tablet substantially as hereinbefore described 
with reference to the Exeui^les. 
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